Differences in the modulation of P450IA1 and epoxide hydratase expression by benz[a]anthracene and 2,3,7,8-tetrachlorodibenzo-p-dioxin in mouse embryo versus mouse hepatoma-derived cell lines.
Polycyclic aromatic hydrocarbon (PAH)-induced C3H/10-T1/2/CL8 mouse embryo fibroblasts (10T1/2) and mouse hepatoma-derived Hepa 1c1c7 cells (Hepa-1), exhibit comparable total cytochrome P450 levels and total PAH-metabolizing activities but very different distributions of PAH metabolites. Based on anti-P450IA1-IgG inhibition data, P450IA1 contributes essentially all PAH metabolism in Hepa-1 microsomes but is not involved in PAH metabolism by 10T1/2 cells. In addition, the microsomal epoxide hydratase (EHm) in Hepa-1 cells is far less effective in dihydrodiol (diol) formation compared to that in 10T1/2 microsomes [Pottenger, L.H. and Jefcoate, C.R. Carcinogenesis, 11, 321-327 (1990)]. In the present study, the levels of expression of P450IA1 and EHm proteins and the corresponding mRNAs, both prior to and following exposure to benz[a]anthracene (BA) and 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), have been correlated with microsomal PAH metabolism by each cell type. In 10T1/2 cells, P450IA1 protein (56 kd) and mRNA (2.6 kb) were detectable at extremely low levels in only two of five cell preparations and then only after maximum induction by TCDD and BA. Thus although 10T1/2 cells contain functional Ah receptors, their capacity to induce P450IA1 is highly suppressed, representing at most 2% of the total P450. TCDD (10 nM) was 4-fold more effective than BA (10 microM) in inducing P450IA1 mRNA, while the levels of immunodetectable protein were comparable. An even greater discrepancy between P450IA1 mRNA and protein levels was seen in BA-induced Hepa-1 cells, where a 4-fold increase in mRNA was paralleled by a 20-fold increase in protein. This difference is probably due to the greater effect of BA depletion on mRNA compared to protein levels. In 10T1/2 cells, BA and TCDD were equally effective at increasing expression of an unidentified 1.9 kb mRNA sequence that blotted very weakly with the P450IA1 cDNA probe. The expression of this mRNA was independent from that of P450IA1. A similar band was visible in Hepa-1 cells less than 1% of the P450IA1 mRNA. EHm mRNA was almost 3-fold higher in 10T1/2 compared to Hepa-1 cells and was unaffected by cell treatments. In Hepa-1 cells, BA and TCDD elevated EHm protein and hydrating activity to levels comparable to those expressed in 10T1/2 cells. It is, therefore, suggested that the relative ineffectiveness of Hepa-1, compared to 10T1/2 EHm, to hydrate low levels of PAH-epoxides is due to differences between the two proteins or their disposition in the microsomal membrane.